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SEM结果发现，三元PLA/ CS/ PVA和PCL/ CS/ PVA共混材料均为较致密的均匀结























Aliphatic polyesters are extensively investigated in the biomedical material fields 
due to their satisfactory biocompatibility as well as high biodegradability, which are 
based on their metabolizing and without accumulation after implantation in vivo.     
In this work, the developments of using aliphatic polyesters as biomedical materials 
are briefly reviewed, and the degradations of the aliphatic polyesters are introduced. 
The degradation of aliphatic polyesters usually takes place by hydrolyzing of their 
ester bonds along the polymer chains, and the degradation rate is normally determined 
by the innate characters of aliphatic polyester such as its hydrophilicty and 
crystallinity, which are of key importance for the biomedical materials prepared from 
aliphatic polyesters. Aliphatic polyesters are materials with strong hydrophobicity, 
which is not of benefit to the adhersion and affinity of cells onto the aliphatic 
polyester materials. Moreover, aliphatic polyesters are in many cases with high 
crystallinity, which makes very long degradation time and uncontrolable degradation 
rate of the accordingly obtained materials. In order to improve the hydrophilicity and 
to decrease the crystallinity, hydrophilic polymers have been blended with aliphatic 
polyesters in solution, and the compatibility of the components and the enhancement 
of hydrophilicty of thus prepared biomedical materials were investigated in this work, 
which are summarized as following: 
(1) Poly(ε-caprolactone)(PCL) was thermally polymerized, and then was 
fractionated by precipitation. Thus prepared PCL was co-dissolved in 
dichloromethane with low-molecular weight hydroxyl terminated polyethylene glycol 
(PEG). By casting the obtained mixture solution and evaporating solvent, PCL/PEG 
blend films have successfully prepared. The interaction of PCL and PEG was 
measured by means of Fourier transform infrared (FTIR) spectra; thermogravimetric 
analyses (TGA), differential scanning calorimetry (DSC) analyses and X-ray 
diffraction (XRD) patterns of the blend films, and the results indicate partial 
compatiablity of the two components and the derease in crystallinity of the blend 















which might be hydrogen bonding between carbonyl groups of PCL and hydroxyl 
groups of the low-molecular weight PEG. Scanning electron microscope (SEM) 
images of the blend films reveal porous network structures for their surfaces and for 
their inner parts, and the porous structure becomes more pronounced with the increase 
of PEG in the blend film. Ibuprofen (IBU) was used as the model drug to test the drug 
release behavior for the PCL/PEG blend matrices. The results show that IBU could be 
released from the blend tablets rapidly, and the release rate increases with PEG 
content. Analysis of the release profiles indicates PCL erosion control release 
mechanism of pure PCL tablet, but drug diffusion control of the blend tablet, because 
PEG can absorb water to allow water feasible to diffuse into drug core and dissolve 
drug. Therefore, the inter-connected channels in the blend matrices and the 
hydrophilic nature of PEG contribute to the improvement of the IBU release rate. The 
research indicates that drug release rate from PCL based material could be efficiently 
improved by addition of small amount of hydrophilic low-molecular-weight PEG.  
(2) Polylactic acid (PLA) and chitosan (CS) were co-dissolved in trifluoroacetic 
acid (TFA), and then was casting to evaporate THF at ambient condition to prepare 
blend films. The FTIR and DSC analyses indicate partial miscibility of PLA and CS 
in the blend films, which results from hydrogen bonding between the amine and 
hydroxyl groups of CSand the carbonyl groups PLA. The miscibility of the 
components results in decrease of the cystalinity and melting temperature of PLA. It 
has been found that there is no obvious phase separation in blend films of 20% and 
80% CS content. With the increase of CS content in the blend film, the water contact 
angle of the blend film dereases, while its water sorption and water sorption rate 
increases markedly, indicating hydrophobic to hydrophilic transition of the blend 
material. Therefore, the hydrophilicity of PLAbased material can be easily enhanced 
by blending with CS. 
(3) Stable emulsions have been prepared by energetically stirring PLA or PCL 
chloroform solution with CS/polyvinyl alcohol (PVA) acitic acid mixture solution. 
After evaporation of solvent, ternary blends of PLA/CS/PVA and PCL/CS/PVA have 















the components in the blend films, which result in decrease of the cystalinity and 
melting temperature of PLA and PCL. The SEM observations indicate dense 
structures of the ternary blends, which are different from the phase separation of the 
binary blends of PLA/CSand PCL/CS prepared by the same emulsion manner. The 
results suggest that PVA acts as a compatilizer to improve the miscibility of PLA or 
PLA with CS, leading to more even distributions of the components. Due to the 
introduction of the water soluble PVA, the water contact angles derease to 51° and 46° 
of the PLA/CS/PVA and PCL/CS/PVA ternary blends, respectively, meaning great 
enhacement in hydrophilicity of the aliphatic polyester materials. At the same time, 
the water sorption and water sorption rate increases evidently because of the presence 
of PVA in the blends.  
(4) It is facile to introduce hydrophilic or water soluble polymers such as PEG, CS 
or PVA into aliphatic polyester materials by blending and emulsification. Thus 
prepared materials retain biocompatibility and biodegradability. Due to the interaction 
between the introduced hydrophilic polymers and aliphatic polymer, the cystalinity of 
the aliphatic polymer is suppressed, while the hydrophilicity and water sorption of the 
blend are greatly enhanced. Therefore, it is anticipated that the materials prepared in 
this work would have great potential applications in field of tissue engineering.  
 


















































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
